An experiment was carried out using 20 native Dendrobium orchids in Completely Randomized Design (CRD) with three replications at the Orchidarium of Landscape, Ornamental and Floriculture Division, HRC, BARI, Gazipur during the period January 2007 to June 2007 to estimate genetic variability, genetic parameters and correlation coefficient among different flower components. Highly significant variations were observed among the genotypes for all the characters. High broad sense heritability with high genetic advance was observed in spike length (94.00% and 98.29), rachis length (95.34% and 93.85), flower durability (94.00% and 89.00) and floret number (70.50% and 65.47) indicating additive gene action, suggesting the possibility of improvement of these traits through selection. Other characters exhibited moderate broad sense heritability with low genetic advance. The number of florets per spike recorded a highly significant association with flower durability, rachis length and spike length. Durability of flower had significant positive correlation with rachis length, flower size and spike length at both genotypic and phenotypic level. Highly significant positive correlation was also found between rachis length and spike length. However, the correlation study revealed that selection of parents should be done based on characters such as floret number, rachis length and flower durability which would be useful in a breeding program. The path analysis revealed that rachis length, durability of flower and number of flowers per spike had contributed maximum direct effects on flower yield, indicating the importance of these three characters as selection criteria for native Dendrobium orchid.
Introduction
There are more than 35000 species of orchids in about 800 genera (Gupta et al., 1997) distributed mostly in tropical and sub-tropical regions of the world covering about seven percent of flowering plants. They belong to the family Orchidaceae and are found in diverse habits and habitats, all over the world except in the dry deserts, snow peaks and cold Polar Regions (Nash, 1997) . In Bangladesh, the agro ecological conditions are very conducive for the survival and culture of orchids. As such different species of orchids are widely distributed in the country both in forest and non-forest areas (Chowdhury, 1975) . Orchids are commonly found in Sylhet, Rangamati, Cox's Bazar, Rajshahi, Jessore, Sherpur, Madhupur (Tangail), Bandarban, Sundarban, Chittagong and Hilly areas of Bangladesh. They are of immense horticultural importance and play a very useful role to balance forest ecosystem (Mollah, 2001) .
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Dendrobium is the most popular orchid in cut flower trade (>80%) in Asia for its magnificent flowers of great delicacy, beauty and long vase life. The genus has supplied the second largest number of species in the Orchidaceae family and comprises about 1600 species distributed in Bangladesh, India, Myanmar, Malaysia, Singapore, Indonesia, China and Japan. The cut flowers as well as pot plants of Dendrobium have high demand in the USA, Japan, Italy, Europe and West Germany (Prokash, 1994) . Thailand alone exports Dendrobium worth more than U.S $ 12 million in every year. However, developing countries like Malaysia, Singapore and Sri Lanka are fast catching up the international market and run the Dendrobium cut-flower industry on cooperative basis.
Success of genetic improvement of any crop depends upon the extent of available variability and its subsequent skillful management towards selection of desirable type. Orchid is a high value flowering crop but limited attempt has been made for its genetic improvement. The Floriculture Division of BARI, Gazipur, has a collection of more than 20 species of native Dendrobium possessing wide variabilities in respect of both plant and floral characteristics. Expression of different plant characters is controlled by genetic and environmental factors. It is often difficult to know the proportion of heritable and environmental variation. The progress of breeding is conditioned by the magnitude, nature and interaction of genotypic and environmental variations in the plant characters. So, study of genetic parameters is necessary for a successful breeding program. This will provide valuable information on the mode of inheritance of different characters which would be useful in selecting plants with desirable characters to develop new varieties of orchids in the country. Therefore, the present study was undertaken to obtain information on genetic parameters as well as character associations especially between flowers and other flower contributing characters in Dendrobium orchids.
Materials and Methods
The experiment was carried out using 20 native Dendrobium orchids in a Completely Randomized Design (CRD) with three replications at the Orchidarium of Landscape, Ornamental and Floriculture Division of HRC, Bangladesh Agricultural Research Institute (BARI), Gazipur during January 2007 to June 2007. One germplasm represented one treatment and each replication included three plants of a germplasm. The orchidarium was facilitated to provide mist irrigation when necessary. Two ponds measuring 28 x 5 x 3 m were established within the orchid house and were kept the pond full of water always to maintain required the humidity in the orchidarium. Major disease incidence and pest infestations were not observed during the study. However, all the plants of 20 native germplasms were given similar cultural treatments throughout the year. Ohio W. P. nutrient solutions were sprayed after 20 days interval. The sources of orchid germplasm are summarized in Table 1 .
The genotypic and phenotypic variance was calculated according to Johnson's formula (Johnson et al., 1955) . Estimation of genotypic and phenotypic coefficients of variation was calculated according to Burton (1952) . Heritability in broad sense was estimated according to Lush (1943) . Genetic advance in percent of mean was calculated by following Comstock and Robinson (1952) . 
Results and Discussion

Estimates of genetic parameters in Dendrobium orchids
The analysis of variance revealed significant differences among the genotypes for all the characters indicating the prevalence of genetic variability. The range, coefficient of phenotypic and genotype variations, heritability estimates and expected genetic advance in percent of mean (1%) are given in Table 2 . A wide range of variation was observed for all the fifteen characters studied and the phenotypic variation was higher than genotypic variation in all the characters indicating that environmental influence. The range of variation was high for spike length (2.0-29), rachis length (1.5-18.0), flower durability (8.0-31.0) and plant height (13-71) but low for root thickness (0.17-0.70).
Orchid being a cross pollinated crop has much variation and therefore, the present observation is in agreement with that reported earlier by Sultana (2003) . In the present study, a narrow difference between phenotypic and genotype coefficients of variation was noticed for spike length, rachis length, plant height, floret number and flower durability, indicating less environmental interference on the expression of these characters. Similar observations were made by Anuradha and Gowdha (1994) in gladiolus. A character can be improved only if it is highly heritable. The magnitude of h b 2 indicates the effectiveness with which the selection of genotypes can be made based on phenotypic performance (Johnson et al., 1955) . Out of 15 quantitative characters studied, spike length, rachis length, plant height, floret number and flower durability exhibited high heritability. The results were in agreement with the findings of Singh and Singh (1990) in gladiolus and Sultana (2003) in hybrid orchid. Even though the h b 2 values indicate of effectiveness of selection based on the phenotypic performance, it does not necessarily mean a high genetic advance for a particular character. Heritability along with estimates of expected genetic advance should be considered while making selection. In crop improvement only the genetic component of variation is important, since only this can guide the breeders.
Genetic variability in native orchid
If the h b 2 of a character is high (0.8 or more), selection for this is very effective. This is because there would be close correspondence between genotype and phenotypic variances due to relatively smaller contribution of environment to the phenotype. However, for character with low h b 2 (less than 0.4), selection may be ineffective or virtually impractical due to masking effect of environment on the genotypic effects. The characters exhibiting high h b 2 with high genetic advance in this study were spike length (94.00% and 98.29), rachis length (95.34% and 93.85) and flower durability (94.00% and 89.00). This indicates the possibility of tranformance of character to the offspring from the parents which can increase the possibility of improvement of these traits through selections (Burton, 1952) . Similar observations were made by Faroque (2003) in orchid. The characters exhibited high h b 2 along with low genetic advance in orchid were plant height (87.00 and 40.99%) and pod size (74.00 and 48.51%). The high h b 2 coupled with low GA indicates non-additive gene action, including epitasis and dominance. Similar results were reported by Negi et al. (1982) in gladiolus. Other remaining characters exhibited moderate heritability with low genetic advance.
Correlation coefficient
The genotypic and phenotypic correlation coefficients between different pairs of characters in native Dendrobium orchids are presented in Table 3 . Character association analysis among flower and flower producing characters (Table 2) revealed that all the genotypic correlation coefficients were higher than the corresponding phenotypic correlation coefficients. This indicates the suppressing effect of the environment, which modified the phenotypic expression of these characters by reducing phenotypic coefficients. Anuradha and Gowda (1994) reported that the genotypic correlations were greater than the phenotypic values in gerbera. It was observed that both at genotypic and phenotypic level, length of leaves had simply positive correlation with flower number, flower size, flower durability and rachis length. On the other hand, this trait had negative association with leaf breadth, number of pseudobulb as well as spike length. Breadth of leaf had negative association with leaf number and number of spike but had positive association with the remaining other characters. Number of leaves had positive significant association with number of pseudobulbs per plant. This indicates that number of pseudobulbs will be increased with the increase of total number of leaves. Number of pseudobulbs had significant but negative correlation with number of spikes per plant (r=-0.235 * ), which indicates that number of spike per plant would be increased with the decrease in number of pseudobulbs. Number of pseudobulbs had also simply positive association with flower number, flower durability, rachis length and flower size at both genotypic and phenotypic level.
Correlation coefficient revealed that number of spikes per plant had negative correlation with number of flowers per spike (Table 3) . This indicates that number of flowers will be decreased with the increase in number of spike per plant. On the other hand, this trait had simply positive association with flower size, flower durability, rachis length and spike length. The number of florets per spike recorded a positive highly significant association with flower durability, rachis length and spike length. The character had also shown significant but negative correlation with size of flower at both genotypic and phenotypic levels (Table 3) . These results agreed with Faroque (2003) and Sultana (2003) in orchids. Durability of flower had significant positive correlation with rachis length, flower size and spike length at both genotypic and phenotypic level. This indicated that flower durability will be increased with the increase of rachis length, flower size and spike length. Highly significant correlation was found between rachis length and spike length. Singh and Singh (1990) reported that the genotypic and phenotypic association between rachis length and spike length in gladiolus was observed to be positive and highly significant, which was corroborating the present findings. This indicated that flower size will be decreased with the increase of rachis length. Similar observation was also reported by Lal et al. (1985) in gladiolus.
However, the correlation study revealed that selection of parents based on floret number, rachis length and flower durability would be useful in a breeding programme.
Path coefficient analysis
Path coefficient analysis (Table 4) revealed that rachis length had the highest positive direct effect on spike length which was followed by durability of flower and number of flowers per spike. This might be due to highly significant positive correlation of spike length with the corresponding characters. These results are in agreement with that of Faroque (2003) in orchids and Tejaswini et al. (1994) in tuberose. Among them rachis length, durability of flower and number of flower per spike had higher positive direct effect than their significant positive correlation with yield indicating that selection based on these characters would be effective. On the other hand, length, breadth and number of leaves had negative direct effect on spike length. Similar result was found by Sultana (2003) and Faroque (2003) in orchids. Flower size had also positive direct effect on spike length but its indirect effect on other characters was mostly negative, which consequently resulted negative correlation with spike length. Number of pseudobulbs had negative direct effects through most of its indirect effects and other characters were positive which finally made insignificant The residual effect towards yield found in this study was 0.30 indicating that 70 percent of the variability in spike length was contributed by the ten characters studied in the path analysis. This residual effect towards yield in the present study might be due to other characters which were not studied, environmental factors and sampling errors (Sharifuzzaman, 1998) . The path analysis indicated that rachis length, durability of flower and number of flowers per spike had contributed maximum direct effects on flower yield indicating the importance of these three characters as selection indices for native Dendrobium orchid.
Genetic variability in native orchid
In the present study, the range of variation was high for spike length, rachis length, flower durability and plant height but low for root thickness. A narrow difference between phenotypic and genotype coefficients of variation was noticed for spike length, rachis length, plant height, floret number and flower durability, indicating less environmental interference on the expression of these characters. Broad sense heritability along with estimates of expected genetic advance is an important tool to find out the effectiveness of selection. The characters exhibiting high h b 2 with high genetic advance in this study were spike length, rachis length and flower durability. This indicates additive gene action, suggesting the possibility of improvement of these traits through selection. From the correlations study, it is revealed that selection of parents based on characters such as floret number, rachis length and flower durability would be useful in a breeding programme. The path analysis also indicated that rachis length, durability of flower and number of flowers per spike had contributed maximum direct effects on flower yield indicating the importance of these three characters as selection indices for native Dendrobium orchid.
Conclusions
Genetic variability was analyzed to determine the more the more variable characters which might be used in the breeding programme. This study has shown that genotypes should be selected on the basis of spike length, rachis length, flower durability and plant height, because these are the more variable characters among the genotypes. Correlation and path coefficient analysis revealed that floret numbers, rachis length, flower durability and number of flowers per spike had maximum direct effect on flower size indicating the importance of these characters as selection criteria for the development of Native Dendrobium orchids.
